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1020020067350 ^ H*}: 2003/5/30 

[.s.sM] 

7l<^^} ^ zl *llS^* °1 7l^i^ *V£*I] 7}$r ^ 

^sl^l, (planar portion) ^ ^-(vertical portion)* £fe ^cl^S 

^-4, ^Hl 3 <H *Pr-#^4 2fl€-ir S^tr^r. ^ 

4^ ^M] ^f^^l ^33, ^"¥-3^8: *Pf^ A o v ^-°fl *>^-^^ %^Kr ^ 
(tip)* SHr*}. ^fi^ SHr-^^B: 71^: >JH ^^(mold layer)* ^ 

5L ^n}^^ ^^^"* 5Hr ^H^l 7l^r ^Ml #°fl €■ 

°]>H E^O.^. ^Cg^vfl^ f^^^ ^ ^o]^ 2j]Ei* £fe ^£^1 7l ^ 

£^B|* ^* r :n, 5L^ v ^ -tf^^M: ^HlS. sflBi^H ^ 
£ 6b 
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1020020067350 #^ 2003/5/30 

^ ZL ^^J-^ {PHASE CHANGEABLE MEMORY DEVICE AND METHOD OF 

FABRICATING THE SAME} 

£ l£- 7l^^># M-e}^ f-7}3?3..E°14. 

5. 2^ #id«r 71^*}^ 7 ]<$ £ ^^5>7l ^t!r nefl^iq-. 

£ 3£r f^Bfl^ #t&«r 7l^^>» q-El-vfl 

4. 

£ 6a D ^ £ 6bfe AA *fll 7]^*}2l ^i^^ 

<£^.g. ufEj-vfl sg^c cf^Holcf. 

£ 7a ^ £ 7b^ AA £ 42 *UHH ^ tf^* 7l^4i7>^ >gi±^^- 

M-^-^B ^ ^£^14. 

£ 13 vfl^l £ 15€- ik^Q 42 s£*\g\}°\] 7]q±.z\si\ <8 

£ 16 ^ £ 17£- £ Jl4# ^^^7| ^ . 
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1020020067350 M °^> : 2003/5/30 

<10> ^ Wlfl^ 7]^±A ^ ^12:^^1 ^ ^1 

<!!>,. til ^ ^ 2. ^ 4i*r*£r ^fS] ^KPt^S. ^« *U V ^ ^ °1 

(stacked gate structure)* §zfl3 

(inter-gate dielectric layer) ^ *lH?ll°m ^^M: 3^:4. , #2fl^ 

<12> a o v 7 1 €^ DllJE.e|^>l; tflAlofl AflS.^ Hlfl^ 7l^i*l"i-, afl^tfl 7] 

^^7>^ol J^oll ^floV^ ti> oj^tf. 

<13> £ 1^; ^"71 7l^4i7,>5l r&$\ 4.^ M-^T^ ^-7>JlS£ol4. 

<14> s, i^- ^S^, ^7l 71^ 4£ €r>M-^ ^A-fli H^^1^(T A ) ^ 

7>^7^^KC)S. ^^4. ^71 7>^7-l «(C)^r tfJf^ ^ ^ A >°H1 

7fl^fl^ ^-^^r #l)«Kphase changeable material layer)S. t 1 ^ 7>^^^-^l 
(C)3 ^7l tfJ^^g: #3HB €^-(PL)4 ^^€^r. 3^, A o v 7l 
H^I^eI(Ta)^ #71 SH^^j- 3^r€ <33, #7l ^4 
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1020020067350 ^ °^> : 2003/5/30 

(spaced apart) ^)<£ <83, W ±±± * ^ ^ A >°^ 

^rH^l 4^1- 27flB] ^-EflCtwo stable states)!- ^^4. 

ao]c|-. <^7|A1, 7>S^-& ^7i(T)* *fl3.^£ -*M 7>«flxl 

^ -gr£(TMP)* ^^4. 
<ie> S. 2% %^\^ , %7\ -g-g-^rS. (melting temperature; Tm)J±4 

^ &s.6H*\ 7l?i( first duration; Tl)^-# 7>^tr ^^1^1^, 
ti]^^ ^"Bfl (amorphous stated ^^(1). °H , #7] 

tfj-o. ^. 7 j ^-g-^-c( Tm ) Ji cf ^-ji ^ ^^.(crystallization temperature; Tc)J±4 S 
6. ^.^o^ >y-7l *fll 7l?i(Tl)i4 7J ^2 7l?i(second duration; T2)-^^V 7 r <l?r 
WjzM^, ^-71 ^^(crystalline state)3. ^^4(2). <^7H, 

^ ^JjLtJ- , i^7l S-S^IM ^>7l l-^^-i: **r<*l *^^r # 

^(detection)^S^, ^>7l 7l<3 ift^ ^7} 5E^r 

fee|"0"<?l*l« ^(discriminate)^ ^ Tfl snVfe-(Ge) , 

*a)^-g-(tellurium;Te) ^ ^3 «l-g-(st ibiumlSbM: tr-n-Sr^ ^-W^K compound 
material layer; °1*> 1 GTS^h ' °1 ^r)°] ^3 ^-§-€4. 
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1020020067350 ^ °^> : 2003/5/30 

<17> -tf^ ^*}7}7] 3 ^4 tf^l^ 4°] 4 ^#^3 

(contact area)!- #°l7l 4lL> 6,117,7202. ^#£3* £ 

^ ^3|S4 ^ ^^ H c Vl ^"(U.S. Patent No. 6,117,720 " METHOD OF MAKING AN 
INTEGRATED CIRCUIT ELECTRODE HAVING A REDUCED CONTACT AREA")°fl 7JMs|<H o^c}. 

<18> 5L 3^ ^2fl^ A o V W 7l^^>» M-B}^ 

<i9> ^aflo} 7 ]^ iX |.^ ti> £ ^ 7^ ^€ ^^(10)4, #7l 

^-(10) #<H| -§: ^^^^-(12)* if-t!:4. ^7] v(W ^7) *V^€ 

^-(10)4 ^7l^ l-ein(14)7> ^>7l #^n(14) ^ ^-71 ^.H^ 

0) ^taofl ^01^(16)7} ^^£lJi, #7] ^ n °H( 16)5. #7l 
ZL(14)o)l ^€ ^^(contact portion; 18)7} ^lW. #7l ^^-(18)^r 

1) 5L ^^SlTlM-, 5L^l5L ^€ ^ 5£4. A oM ^^^-(18)7V ^*#^°l 1 S,^-7l # 
7}^<£^(12) ^ ^"71 €-^^-(18) ^Hl #-^^-(20H tifl^l^^., ^-71 ^-^(18)7} £ 
^U-lHTg, tf 7 ] ^.^^-(18) ^Voll *§^S\JL, 2fl€ ^Hl 

<20> 5L 4 ^ £ 5^ ^ ^Hfl^l #£3r 7l^^}Sl ^^*>7] ^^il- 0 1 

4. 

<2i> £ 4^r ^^-?-(18a)7f ^^4#^°J ^-f» ^ ^^^(10)^1 ^ff-7]- 

< y7>£)^, -S-71 #£]zl(14)4- -*7l €-^^(18a) A>ol^ ^ ^ # 7 1 ^-^(18a) tflo|| 
A 1 7^%H1 4?r 1^1 ^€#^4 ^"Efl7> ^^4. ^-71 l-eizL(U) 

4 1^£^o) ^-jl, #7] €"^^-(18a)4 ^*Hr ^7] A] (16)4 ^£.7> ^71 nfl^ 

^ A o v 7] ^-^^-(18a)^ 7}^7\^ ^ ^-7] l-ein(i4)4 Q*}^ «-£4 ^ £7 |- v£o};g ^ 
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1020020067350 #3 Qx}-- 2003/5/30 

< 22 > £ 5^ ^^Wl8b)7> £#31*1 ^Jf(i8b) sfl 

€(20H ^^€4. £ 4^1^ 7^ D ^7W£, ^-71 ^-*i^(10H 91 

7}*}^, ^-7} sflli(20)^ 41-71 ^H]Jf(i8b)2l- 

o] ^^-ofl E> ^-71 ^^^-(18b)^- ^*Rr ^ ^ ^7l €-^^(18b)^ 7R>7}Bl 2}- ^ 
<23> ^5^, ^ EH 7] # o)l ^STg #Sfl# ^^*>7ll q.Q*\?]7] ^ *fl ^ <£ 

<2*> £ rgr^o] °]^JLX\ f>}±± 7}^*\ 44r, 7l 

<25> ^71 7l#^ 3^1 « ^*>7l ifl«H ^ #^^"4 ^ 

^ ^"71 ^B^^Mr %^Rr ^(tip)°l ^ 7l^^7># 

afl^tt^. °1 7l^^7}^, «VE.*fl 7]^ -tfofl ^ ^-(planar portion) ^ 

^-(vertical portion)^- 5fe SH^^h ^ ^*>^-3 4H ^3 

<H #7l <5>Jf*l^- ^*Hr ^&$c sflBl-g: i^-*Vcf. #7l sflEi #ofl ^-«-^^-o] 
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1020020067350 #^ <Q*}: 2003/5/30 

#7l #^^8: #71 #^-ofl #71 *B^^M- *^Kr iKtip)* 

<26> a. ^-tg<£) <y ^ Efl( aspect )<^1^ ( #^«r ^7>^ i&JESfl 7l^ofl 

<s *Hf*i^* iu-w. #7i *pf#^ g 7^4. #7i 

^ ti>£^l 71* #°fl f^^^M ^#^4. #71 f^Mcg^ # 7 ] ^^^-^1 ^ 
3^ #4| 7^4. #71 iflSH ^5)1 ol^ s^o] $ 

#£)JI, #7l ^utflol^ sfli^ #7l *>-f-^i^ # ^"S^^ (hollow region)-g: 7}^. # 
71 #^«r 7l^ ^*Hr #71 *fl^r #^€ *H€ ^ #7l #^^; sflEl #6fl 

# J f#^i- el i^-W. #7l #^ sfl^^ #7l QtfcL, #71 # 

*H€^1 stS o_ A^>^^n| ^ o^^tb^. #71 ^^d^ #71 *H?-^ # 

-^1 #71 *Hf3i^§- $=*Hr ^(tip)^r 7>^14. 
<27> M. i^o} t} = °<f3HH, #£€ 7l^ 4l7>^ ti>£^l 7l^i *§#^ ^^Cl^ 

% #71 ^ «KE*)1 7m #ofl ^Ti^^T Sf-tt4. #71 

*Hf £ ^^-» 7>^ Cf. #71 ^?_V^^^ #71 ^^^-9] AV^l 

7}^]cf. #71 ^^4-^ ifl^ol ^#5lJl, #71 i2flo]A-l sfllf} 

£ #71 #^ ^-S.^^ (hollow region)^- 7}^. #7l #^ 7l^ ±x}^ # 

7l ^S.<$<* t|H *fl^ *fl€ ^ #71 #^«; 3flli #oll *g#^ #^*1^M: Cl 

#71 #-^^ #^^r #71 #?>^^^ #-^1 ^^1*1:4. £E*K #71 #-f 
#71 *Hf^ #-¥-^1 #7l ^Jf^* ^(tip)* 7>^Cf. 

<28> #7l 7}^*\ 32f^l- ^#^T>7l #^^dV4 ^^^H ^JjL 

^q- ^ #7l *>«-xl^ H(tip)°l #^-#^8: #£€ 7l^^7]-^ 
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1020020067350 #3 °^\- 2003/5/30 

*U ^*Kmold layer)^ 3<S*Ka, #7l ^1 #4| sif^Tfl 

^*>fe i^M}. ^"71 #ofl *fl 2 ^^^-(mold layer)^: #7l 

*\}2 ^ #7l ^H^^}^-^ <3^H #71 Sl^^ 

^ *Pf#^§- ^#W. #71 S>^*l^a- #51*11 7l^r #ofl 

^•71 ^21^-^1 #<H1 5Hr W^<a^* #71 ^ 

ofl iaflolAl sflEi# ^l&i}. #71 ^flU^r #71 H^-l: ic#Al7l 

^ ^S.<3<*(hollow region)^ ^ #7l #7_>^^^- ^ ^- 7 ] 

sfi€* #5^1 7m #*11 #71 1-5L<^ c dlH« ^ #€«*M: 

^#*>JL, #71 #€^ #°fl H^^r ^#^4. Tll^H, #71 5=3^ ^ #71 ## 
^^•1 ^>^5. sflE^SH aJ-71 Aj-ofl ^sfl^. sflE} ^ #-^^^ 

Sr ^#tbCf. 

<29> t}--g. « 0 V^O Si ^ t^^r 7l^r #ofl ^H^^ ^* ^fe ^^^r 

^-*Kr m ^^(outer mold layer)# ^*>^, #7l #°11 51^* eit^} 

711 ^^Kr S^W. #7l #<*fl *fl2 ^^^"(inner mold layer)-ir ^^^> 
JL, #7l *fl2 ^ #7l J^s^g. 741 ^^V^-^-S. <3*RH #71 

o| ti}^- ^ i^ta-a- ^^^^ ^M: #7l ^-f^^M- £fe #-^1 

7m #<>fl #71 ^3jJM #<^1 ^1** f^V^^i- ^^*>JI, #7l 

^#*l7lfe ^S.^^ (hollow region)^- ^H^- *r #7l t^H # 

71 ^H^^l ^J-JI #71 S}-^^ # J f<*fl>M €H# #^€ 3fl€^ ^^V^, # 
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1020020067350 ^ 2003/5/30 

71 n& 5.&n-£ >H^r*IH, -*7l =11B^^H #7l # 

3fl€ ^Hl 

^L^gJ.^ ^ £ 5^4. iL*l^, <*j7H ^7fl£l^ *UH1^ 7 flAl^ ifl-g-o] ^75} ZL ^Sfl 
^ ^ SIS-IS. n^jl tg-^^-oflTll A r#°l 3^*1 3^ *T SlS-^ *> 7 i ^ 

^^H^ ^14. # £ ^l"^ 7l*>7l 

s^s^M*! StL f^l cf^ # 7]& "#"<*fl Sitq-ji ^sH^ ^^Ml 

c|.s. ^ gc^. 7l^r 33 ^€ ^ SiTlM- ^r°H ^13^1 7fl 

^£ sa^. £*H ^-SwissL ^ 

<32> JE 6b^ £ 6a^1 A-A°fl #l*fl^l 7l^^7>5] ^J±*1# <3*M M-e]-^ # 

<33> S. 6* % V S*> i a, *UHH vtyS. 7] ^ 4i7>^ 7l^r # 

41 ^^i^-(56e)# SW. -*7l ^^^-(56e)^r #7l ajr^l 7^ 

-SHI ^ A <m *>^?>^^^-(50) ^Hl ^^SlJL, #71 ^#^^^(50)^: ^f-*M 
#71 «h£Sll 7W1 3 4^ ^-^#eiZL(52)4 ^71^1 #7l ^^(56e) 

3g ^(planar portion;56p) ^ ^3 -^(vertical port ion; 56v)* S.^t*ir5L, #7l 
^-^(56e)S] ^^(56p)^r #7l ^-^#&lrL(52)7> ^l^jiS ^^tb4.#7l *>^3l 
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1020020067350 M °^> : 2003/5/30 

^-(56e)£r EHEBr ^^(TiN), £5K v (TiAlN), eHeBt 

£44(TiSiN), ^€1- tr D l¥ ^^(TaAlN), £44(TaSiN)* 

<34> ^4*8 s>^-^i^-(56e) vfl^f ^ ^4(mold layer ;58r, 54 H 

44. 444, #7] ^4(58r, 54)5} >8°?-£4 ^ 31 >t( level HH , <#7] 
(56v)£) ^#(upper end)£r ^--f = (loop)$ 31 S #7l ^^4#(58r, 54) 7lN 
^4. 

<35> 3Hj*-#^r(56e) ^ ^"71 ^4(54, 58r) ##££4(60)°1 4 V 

71 ##££4(60)£r #4 *l-¥-^^-(56e)4 ^^(56v)Sl 1J^£ MM 
#^(60s)* ^^-4. ^"71 ##££4(60)4 #71 *pf#^-(56e) 4°H ^^44 
(59 H 4 7 fl*fl€ 4 s 5tl4. MM #^(60s)°fl 3fl€(62)<>l ^44. 

^-71 i^o^ sfl^o) ^^(62s)^ #71 M* tJH ^^^(63)-ir tr^tr4. # 
#££4(60) -tf°fl 4315. 3 #4 ^^r^ (phase changeable pattern; 64g) ^ 
#^-(66eH «fl*144. #71 2flH(64g)^r #7l ^-5.^^(63)* #7] 

#^-(56e)^l ^3^-(56v)4 #43 o_S. £^r44. #7] ^#^(66e)^r ^7} 
(56e)-i: ^(T)4r 7>#4. #4 ^#^(66e)^r 4°14 : h- £44(TiN), 4°14^" 

<i>s Pl - ^44(TiAiN), 4^14^- £44(TiSiN), £4^ 

(TaAIN) , HLfe £44(TaSiN)^§- ^^4^ ?M 4^*r4.#7l #^-#^ 

(66e) #°fl 4^4^3 3fl^(68hH 4 ^5L &4. #4 3fl^i(64g) g # 

71 W#^"(66e)# i^V^r #H*fl 4# ^Ml #^##££4(72H ^#4. °1 «fl , 
-#4 ^##££4(72)4 isM 2flH(64g)Bl #^(64s) 4°H iL£4( shield 
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layer; 10)7} c] 7fl7fl€ ^ ^7} iLJi^(70)£: #7l sfl€(64g)^ s.^x^> 

(degradation)!- «oM*>7l ^HM-°lBeH^(si 1 icon 

oxynitride)^ 4^^-. #7l W ^#^^(72) ^7) 

^-(66e)4 ^7l^ ^^-^^-(76)ol ^^^cf. #7l ^^^^-(76)^ #7] 

3l^-(66eW ^7l^o.S #^ZL(74)^1 ^^7^, #^#£«3i^(72)-8r 

-g-^H <3#£H #^-^(66eHl 33 ^71^^.5. 3^r€ *r $14. 

<36> £ 7a^ £ ^2 ^HHl 4€r 7l<^*}^ ^sl*^ <3<*^ 

<37> £ 7t>Tr £ 7a^ B-Bl- 4^ 7]q±x\2\ ^iL*H v M^VB # 

<38> 5. 7a ^ £. 7b» , *fl2 ^*HH 4€- 7}^^}9] 

##tr *U ^H^r -fr^l-4. 

<39> #7} afll ^Hl^r WIS, 7}<q^x}2] mLtf%<m-8: ^^^ZL 

(52), ^-71 €-^l-&|n(52) #°ll ^€ ^^^-(56e), ^ #7l ^Fr^ 

(56e) #*fl ^^(56e)^ 3*Rr #^€: ^(64t)^: i^tr^. #7l 

*>^-^^-(56e)^r ^^(56p) ^ ^^]^-(56v)l- 1^1, #7l ^^(56p)^r #7} a. 
^#^zz.(52)^ ^7l^^.S. #7l ^^^-(56v)fe #7l #t£^ sfl€(64t)4 3 

tbc}-. ^12 ^*HHH, ^"71 3fl€(64t)^r 5fl^( 6 2)^ ^(62s)-^S ^ 

^€ ^S.^^(63) vflofl ^€4. -SM 4^(64t) #°fl #^-^^-(66e)°l «ti*l^l 

cf. #71 #Jf^(66e)£r ^ 
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1020020067350 2003/5/30 

44 =L n^^r ^4^4(60) #°fl 4*1^4. % 7 ] 4U(64t)4 #4 

isflol^ 3^(62)4 3*r4 nfl^-ofl #7l ^2 ll D -t(£ 6b4 70)* 7>44 & 

451 £4. 44 4l ^H4 n^MS., #4 #^-44(66eH €3WH 44(78 H 
^#44. 44 #Bflo|B 44(78)£r #71 4^#4(66e) 4<>fl 1P<34 #e^ofl 443 
<L£. ;§#444, 51*14 34 £4, 4^4444(72)* <344<H #71 #^ 

44(66eH ^j^ ^71^ O.S. 3 4=^ ^ $14. 

<40> E8^U 13^8: 1^4 41 ^4°H1 4^r 714^44 ^lS^-i: A 4 

^4?1 44 ^^^£1: 0 14. 

<4i> £ s^- 4^44 , 7m #<^1 ^4*^(52)1- ^1444. #4 

(52)^ #4 #51*11 715& #°fl ^§44 4 J i L #4 ; £ < 34(50)* 4*44 <34^ H314^ 
e14 ±Sl^ ^44. #4 ^4€^(52) ^ #4 4-^4^44(52) ^ 0 H1 

4l ^444(mold dielectric layer; 54)* ^^^ul, #7l 41 ^4<34(54)* 4 
4^44 #4 41 ^*§444(54)iis. 4-?-44 ^4(54s)* 7f4^ 4^3* *§^?r 
4. #4 44^^ #4 ^#&|zi(52)# 5i#444. 

<42> £ 9^. tis^, #4 4^-cg^ol layt^ 7 |jg. ^Ml £^^-(55)0. e3L ^- 

44 ^444. #4 5i44(56)£r 4°14^ 444(TiN), 444^ 444 
(TiAIN), 444tI- 4sl^ 444(TiSiN), 4lM- 4^4^ 444(TaAlN), 21 ^:ff 
^Sle 444(TaSiN)* *§4*Kr ?M 44444. #71 5144(56) #<H1 42 ^*I4 
4(58)* ^^tb4. 

<43> £ ioi- 42:44, #4 XI 2 ^444(58)4, #4 41 ^1^44(54) #4 4 
71 5144(56)* 44^7M1^ 44^4* 4*4<^ 44SH , #4 ^4#&U(52)4 
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1020020067350 %% 2003/5/30 

^343 *Hr-^(56e)* 3^4. #7] ^^i^-(56e)^ $7] ^|#e|n(52) 
°fl ^^rY (planar portion; 56p)4 #7l ^^^^^#(54, 58r) ^-°H1 7fl^fl€ 

*r*l -^(vertical portion; 56v)^r i^tr4. #7) ^^^^^#(54, 58r)3 -#^4 & 
^ efltdevel)^^, #71 ^ r -¥-^i^-(56e)^r -^^1 afll, *\)2 ^^^^^#(54, 58r) *M 
ofl 7fl^£)<H ^=(ioop)^Bfl# 7>^14. #7l ^^^(56e) ^ -S-7) afll, 2fi2 
#(54 , 58r) ^Hl ^^>^^^(60)-i- *§^W. #7] $^££^(60)-g: ^^*>7] *H # 
71 tiV^fl 7l^r -8-611 ^^^1^(59)^. ^5. 014. ^7} #^^^-(60)* sj)^ 

\§*H #7l *HMl^(56e)3 ^^(56v) #°fl ^*~g- #7} #7l 

##^^(60) ^.5. ^If^J <§f«K60s)A3. ^"71 ^^^^-(59)6. * 

#^^-(60)^ *WHr ^°J: ^71 *V-¥-^(56e)2l 4^4-8: *r ^7] q 

47i^lej-(59)^ <S>^4£, #7] f^<3sK60)-g- tf^f^JL, #7] 
*1^(59)# <#7) er>^-^i^-(56e)5l ^3 «-( 56v ) o] #-^#( upper end)^ 1&#a1 

<44> n^-n*\ £ 101- #^*r^ , -$7) §^*ol igAj^ u> s ^l 7 )^- #ofl ^5flolA-l 3 

^(60sHl ^€(62)^ $#$tf. #7l i^M^ ^(62)^ ^(62s)^r # 

71 ^^^-^1 (upper endW ^3.^^(63)^: tr^tr^. 

<45> £ n 6. ^-2:^, sfr 7 ) ^}o}^\ 2fl^(62)ol tiVS^ll 7)$r #<*fl 

(64)^- M^VTll ^tr4. <#7] ^^(64)^- #7) *Pf*l^-(56e)2l Aj-J=Lofl # 7 1 
*r-¥-3l^-(56e)-a- U=*H=- ^H(dent)7> ^^5]£^- n ^l* 3*i*l 2:^^A^ 

4^«rCf. ^71 #£^(64) Aj-ofl £^e]-(66)-i- ^^^4. ^ ^4, #7l £ 
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€^ v (66)^: #7] mi ^7} *H^^(56e)# ^Vtt ^(tiplT)* 7\AA 

<$7] 5L^(66)£ BM^-fe- ^SWTiN), BH^Br ^sH-(TiAlN), eH^J-w 

^SWTiSiN), ^^(TaAlN), 3~ ^# ^Sr^ 

(TaSiN)^g: $-S*Rr »>^^. *r^r^3^(68)# 3 

< 46 > £ 12-i- ^-35:^, §>=t3}^a^ ( ^"71 £^BV(66) ^ ^"71 ^^^-^-(64)0. 

*HlS. 3flEi^}<*l #7} *pf*i^-(56e) ^Hl ^>^1S ^€ 2fl^l(64g), ^f#^- 

(66e) ^ *> = ^3 sfl^(68h)^ #7l *flH(64g)£r #7l f^M^ 

(60) #<Hl ^(64s)* 7^J4. ^"71 4^(64g) ^ #7l #^-^(66eH 

7l^ ^ofl ^-71 5fl^(64g)2l ^-^7^}!- ^7]^}7] HJLBU shield layer; 

70)1- ^SVJi, ^7} HJlWO) ^-^^^(72)-^ %7] 

(70)£ ^m^, ^^^^lM-olH^^l^S. ^*Kr 5J°1 w>^*>31 ( #71 ^-^^^ 
<S^(72)£r JI^:E.#i^pRl;5^(HDP 0xide ) ^ PETEOS^^- ^*Hr 

<47> ojo]^, A o v 7l ^#?>^ < ?!^-(72) ( ^7l &2L^(70) ^ ^"71 «V^- D >^3ift^(68h) 

o. ^-71 ^f^(66eH #Hfl°m ^(E. 6b ^ 76) # ^^^5.^1, 

51 6a ^ £ 6b^l J^l€ A o Vl S*7l^^7>l- ^ 2:^ ^ 5^. 

<48> S. 13 vfl7l £ 15^ *fl2 n}-E -tf^ 7l^^7>^l aflS^^r 

<49> £. 131- %^\^. , ^12 ^Hfe ^aH<2}- p>^V7>71S ( *V£*fi 7^ #ofl ^ 

#EiZL(52), ^ ^^^"l-(54 > 58r) 4°11 7fl*M 3l^(56e)4r ^^r^, #7l 
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*l^(56eH ^€ 7l^r tfofl ^^^^.(59) ^ ^^^^-(60)^: #7) %■ 

^-^^^(60)^- sflEi^H ^-71 Sp^^-(56e) <#7] ##^^(60) ^.5. 0)^0]^ 
^ta(60s)-§: £tt S^uL, <#7] €-^1-^ #«K60sH ^1 <>H 3fle}(62)-i: 

^*Hr 3# 5L^-*!r4. ^71 sflifd (62)21 ^(62s)€: #7] ^^(56e)^ 

^r^^-(56v)^ #(upper end)* ir-#^l 7]£r ^ig.<3 (63)^ t^W. #7] isJM 

*Hf^(56e) tf-M ^J=(D)7> ^^51^- 3^*1 S^Rr %o] y>^^>rf. 

-8-71 ^B(D)2] a**)$£ #7] #?i^<a^-(60)2] #-^iL4 ^oKh)^ ^ 

^SH, ol^ <34^# ^Al^el-S ^7} ^H(D)^ <£* 7} u- 

7 J $14. 

<50> £ 14^- _ A o V 7 ] ^^^1.(64)^. 3.^3 717^1^ ^4^^- ^}~§-*M <34 

*H ^"71 #^^<?!^(60)^ tf^-g: ^*Al7lJL, #7l ^-3.^(63) xfl*l| ^ 

3fl^i(64t)^: ^W4. #7] 3fi€(64t)4 ^7) ^lB(D)^ ^7} 5[^2\7}7}}q 

<34^cHH <34€ ^ £U>.4, =l *}*h$) H^Hf ^7) sfl^(64t) 
4. #71 2fl^(64t)^l 71^: ^Ml £^(66)* *§^4. 

<5i> £ 15» #71 £^^-(66)* BflE^sH 2(|^i(64t) ^Hl # 

-?-^^-(66e)^- *g^4. #7l ^-*i^(66e)£- #7l ^^^(60) #<>fl ^«(66s)# 
7>^4. #7l i*14(66) ^Hl *>^l-^a^-(68)^: 4 ^^-_o^*|, <#7] 
(66e) tf-M *j-H.n>^3. 3Jfl^(68h)ol 4 ^£ $14. 
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<52> $}4=-n*\ , #7} ^f^(66e)°l ^Hl ^#^^^(72)^ 

, ^7} ^#^^^(72)# ^g-*Hr #2fl°lB #^(2E 7b^ 78))£ ^^f-AS.^, £ 

7a ^ £ 7bofl ^rfc*}* *fl^ ^ 544. £ ^2 ^HHH^r 

^"71 3£fl^(64t)ol ^71 §3.^ ifl^l iL^CZ 1251 72)-g- 

<53> ?AA 4^3, 7l^7Rr *Hf-*R-, ^ 

^^«| ^Jf^ ^^W. Itfel-A^ 4V7I *Hf-£^ 

4 ^71 ^^q- A>olo]l ^ olu}. 

<51- £ 16 ^ £ 17£r AA £ Jl4# ^*}7l ^ £^-t°14. 

<55> £ 16^] 51 ^4 f^o} AV^^. 7 |^i7|b ^€^(BE)4 ^ 3^ 

(TEH ^3. 4^4. 44*1, ^71 S>Jf*I^-(BE)4 ^"71 ^f*I^(TE) 4°1 

°] 3|Ha(GSTHH<>l ^^^£(D1)7> 5L 17°\] 51*1^ ^4 g 

4€- 7l^^7>^ *§KT)-§- 7H^ ^#^-(TE)-§- 5#*}jL, #7l 

zflH(GST)4 ^*Hr ^-¥-^^-51 ^^o] ^rf. tc^, 4V7I *H^^-(BE)4 ^7} 

(TE)^-S. #fRr ^-71 ^(T)-i- #*fl ^^5)7l^^ofl # 7 ) §pf*l^(BE) 4>sl 

7l 2fl€(GST)^-S. ^^-^£(02)71- #ff-l:E(DlH #tfl<s} o. 
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so) <#o. ^ 7 }X\?]X] ^sfcE, ^ g-gr ^ A o V ^* ^*}« 
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^S^l 7}& -#*\] ^^^-(planar portion) ^ ^^-^-(vert ical portion) 

#7l ^"71 ^^^-4 W«r 

=. Aj-H.^ Aj-71 *J=*Kr ^(tip)-S: ^ 3i* ^^-S. 

7l^i:7l-. 

2] 

^-71 #5131 7m ^Hl *g>S€ ^^rM^;^ 

^71 ^HL^^nV-g. #J£*H %7\ #51*11 7l^ 3 S^" 

#71 ^^Ci^ *H?-^£ ^71 >8-ofl ^-71 ^f^^ ^7l 

3 5L3. ^ s^lS *Kr 7l<^7 r . 

1 3^ 3] 

#51*)1 7]#°\) *§^£)3, ^ ^^f* ^ *HMH-; 

^-7] Sj-JjL^^g. ^ tiV^^l 7l^ ^ ^^Jl, ^71 ^3-^ ^^g- ^Hl 
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j$ 7 ] ^.eh^o) ifltfofl #7l *}¥-&^r #°i| ^S^^ (hoi low region)^- £ 

5fe #^«: 

#71 #£«; 3fl€ #41 *§#£ #-^^1: i^s), #7l #^-£^8: #71 
^ #^41 #7l *H^^M- ^*Rr ^(tip)-ir *Hr #€«: 

7l^^7>. 

41 

XI 3 *M $X*\*\, 

#7l -g^^ lH^t ^ ^^(mold layer)* 3 

£1, #71 #?>^^^ #71 #°fl 3#3jL, #71 #71 ^^^-21 ^ 

#^-» 7>S^ei #7l ^ ^ SJ^Ml #41 *8^3*r 3# 

[^T 1 * 51 

XI 3 1H1 5ft°H. 

#7l tiv^^l 7l# #41 WS^^;^ 

#71 ^^TJ;^^^^ ^-g-^Cx] 71^1 ^€ ^BM^eiZLl- b| if- 

#71 ^3*8 ^31^: #71 ^#&|ZL #41 #71 ^71 

3 O.2. ^€ ^ ^ #^ 7l^4i7>. 
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6] 

^13 %H1 5^1, 
7] 

*113 %H1 &<>H. 

^-71 sfl^^l ^^-8: £fe S-Jl^K shield layer)*- ^ It^b ^-£r ^-^3^- 

2. §>fe 7l^i^. 
8] 

*113 %H1 ^^i, 
9] 

«J:JESfl 71^1 ^33, ^ ^^1" 5Hr ^^^^ *Pf3H-; 

AV7l ^H^^M: 5fe #5=afl 71^; ^Hl ^£U, ^71 A oHl 

^-7] s^n^o] ifl^ofl <#7) -M ikS.^^ (hoi low region)^ 
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£#*M3, ^71 ^71 SB^^ tf-M ^"71 *H?^# ^(tip)-i- £ 

10] 

*fl9 %H1 &<>H. 

iflJf *2 ^«.o)l ^£ ^^-(mold layer)* c| S.^ 

3, #7] #?M<g*]-£- #7] ^Sj- ^-6)1 ^^Sjjl, ^-7) #7) SPr^^ ^ 

111 

^-71 SHf-f^g^* ^"71 ali^l 7l#°H ^ i^- 

[^^*o> 12] 

^ sfxr 7}^^}. 
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i3] 

14] 

#£*)] 7l# ^c]t§ Sl^^-i- i^-s]-^ ^|i ^^(outer . 

mold layer)-!- ^*>fe #31; 

^7} 4H1 €It^7fl *g^*Rr #3]; 

#7] H#s> ^H] ^12 ^*§m inner mold layer H^Srfe #31; 

«m ^ Ml 3* Sfe 4^*8 *Pf*J^ 3^*Kr #31; 

^"71 SHr-^^M: 5fe #51*11 7]% 4H1 #7l ^M-^ ^£ #*fl ^«]« 

^"71 $3}*<S] ifl^ofl ^Sfl 3flBi-i- ^^^S), #71 ^"71 ^ 

2}jjLo] ^ A | 7lfe ^-s^^ (hollow region)^: #51-^ *§^Hr #31; 

A o v 7l ^TM^q- ^ ^7l i$M^ sfl^^- av^] 7l ^. ^-ofl a> 7 ] f-^oa 

iJH 31 HI- ^ ^^-fr ^*Rr #31; 

#71 tf^*^ ^Hl ^*Rr #31;^ 
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sun ^ ^*Rr sW-fe ^-^«r 

[3^* 15] 
[3^* 16] 

^■7i ^s-a- 

[$^* 17] 

^ii4 *j-°ii sfl°H, 

^■71 ^^^r ^7] ^-S.^^^) ^di^HM^ 1/2^.^ ^Tfl ^*Rr 3* ^f" 
HrHr 7l <^x}<^ ^S« 0 V ^ . 
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I^t 1 * 18] 

19] 

^*Hr #31; 

^"71 ^ #7i^^nV #oj| 4V 7 1 AV«.^q-o)l %4t£ ^HflolB ^^M" ^*Kr # 

[^*J- 20] 

*)U9 *J-°fl 5U°H, 

#£31 7l^ ^Vofl ^1-71 Aj-^^. sflEl^ 2^0. iLjL^-g: ^A^i. c^j-g. ^ 

21] 

#H31 71^: -a-ofl a^c-^ ifli*^ ^ *l^<8^-fr i^-*Kr *U outer 

mold layer)^8r ^*>^ #31 ; 

^71 ^Vofl 5L^nKg- ^rS.^}?]} %^}^ #31; 

37-26 



1020020067350 #^ °^\: 2003/5/30 

%7\ A <H ^(|2 ^r^Kinner mold layer)* $-S*rfe £31; 

w>^- * tfl«* ^3*8 SH*-^* ^*Hr £31; 

f^Hi<3^* *§^Kr £31; 

"g^-fr ? 1 ^-S.^^ (hollow region)* ^*Hr £31; 

W 3fl^* ^*Rr £741; 

-*7l sH^'-SM ^^Kr £31;^ 

^71 5L^^* ^71 aim -SH $^*H=- £311- a 

22] 

^21 * 0 H1 5a°H, 

^7l f^M^* ^^*>7l ^ofl , 

^71 *>^^q-a- ^ ^"71 £5L*fl 7m ^Hl ^T^*)-* ^*Rr £311- K\ S. 
W^r A o V £€ 7} ^1^^. 

23] 

^22 iMl flo^, 

^71 *§^*Kr £31 TT, 

37-27 



1020020067350 #3 «J*V: 2003/5/30 

2flB^*H #7] t\^-^S] #<SJ #7) ^7]7]^ 

24] 

^122 %H1 $Z<>H, 

^7) ^L^^ £±r 71^ ^ofl ^-71 *}^-^^ ^fofl rfl H «- £ fe 

25] 

^22 %H1 5^1, 

^7] JE*!^ ^"71 #£^}-<S] *fl^ ^"71 ^SRr ^(tip)* ^ 

26] 

^122 %H1 
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27] 

*fl26 , 

#71 #Y #?i^<a^ ^^*>7l *H #7l sfl^ ^ #71 ^f^-i- #5. 

n 7)# #*fl #71 #^«r 2(1^^ ^-g- iLiBlt *8^*>fe 3 

#^«T 7l^^7>Sl *fl2:^. 
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WL 



2] 



BL 
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[51 3] 

30 




14 

IS. 4] 
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54s 



[7 




54 
50 



52 



37-33 



1020020067350 



#^ <H*}: 2003/5/30 




37-34 



1020020067350 



%% 2003/5/30 



'[£ 12] 
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[5L 17] 
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